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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
suppressing a spuriousness of a resonance Rs due to 
the profile shape of a dielectric substrate in a resonant 
component for a high frequency extended in the 
direction perpendicular to a metal film and having an I/O 
coupling electrode capacitively coupled to the metal film. 
SOLUTION: The resonant component for the high 
frequency comprises the metal film 9 for constituting a 
resonator in the dielectric substrate 2 f and I/O coupling 
electrodes 7 and 8 capacitively coupled to the metal film 
9 and extended in the substrate 2 in the direction 
perpendicular to the film 9. The method for suppressing 
the spuriousness of the resonance in the resonant 
component for the high frequency comprises the step of 
controlling the lengths oftheJ/O coupling electrodes 7 
and 9 so that the spuriousness of the resonance due to 
the profile shape of the substrate 2 becomes a desired 
value or less. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resonance component for RFs which made it possible to control 
spurious one of resonance by the external configuration especially, and its spurious control approach about the 
resonance component for RFs used as the resonator used with a GHz band, or a band pass filter, and its spurious control 
approach. 
[0002] 

[Description of the Prior Art] Conventionally, the laminating LC filter using the dielectric ceramics is proposed 
variously (for example, JP,9-148802,A etc.). In these laminating LC filters, the ground electrode is formed in the top 
face and inferior surface of tongue of the dielectric ceramics, and the up-and-down ground electrode is electrically 
connected using the side-face electrode. The effect of spurious radiation or radiation is controlled by such structure. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the frequency of the conventional laminating LC laminating filter 
was to about 6GHz as it is high. Therefore, it was considerably separated from the frequency of an LC filter, and the 
resonance frequency of the resonance produced in the shape of an appearance of an LC filter. Therefore, spurious one 
by the resonance Rs produced with an appearance configuration seldom became a problem to the frequency 
characteristics of a laminating LC filter. 

[0004] However, when it was going to constitute the laminating LC filter which has the frequency of a microwave - 
millimeter wave band, it turned out that Rs and the center of filter frequency of resonance frequency of the resonance 
produced with the appearance configuration of an LC filter approach, and there is a problem that the above-mentioned 
resonance Rs appears as spurious. 

[0005] In view of the present condition of the conventional technique mentioned above, the purpose of this invention 
can oppress spurious one of resonance by the appearance configuration in the resonance components for RFs of a 
dielectric with which the ground electrode is formed up and down, and is to offer the resonance component for RFs 
which can realize good frequency characteristics, and its spurious control approach. 
[0006] 

[Means for Solving the Problem] The dielectric substrate which has the 1st and 2nd principal plane which the resonance 
components for RFs concerning this invention counter for each other, The metal membrane for being arranged so that it 
may extend in parallel with the 1st and 2nd principal plane in said dielectric substrate, and constituting a resonator, The 
1st and the 2nd ground electrode which said metal membrane is arranged up and down, and have countered the metal 
membrane through the dielectric substrate layer, The connection electrode prepared in said dielectric substrate in order 
to connect the said 1st and 2nd ground electrode electrically, It has the I/O joint electrode of the pair prolonged in the 
direction which capacity coupling is carried out to said metal membrane, and intersects perpendicularly with said metal 
membrane, and is characterized by being chosen so that spurious one of resonance according [ the die length of said I/O 
joint electrode ] to the external configuration of said dielectric substrate may be set to 20dB or less. 
[0007] In addition, it is called for that spurious magnitude is generally set to 20dB or less with this kind of resonance 
components for RFs, and this is realized by control of the die length of the above-mentioned I/O joint electrode in this 
invention. 

[0008] After being constituted from the specific aspect of affairs of this invention by the beer hall electrode with which 
the above-mentioned I/O joint electrode was formed in the dielectric substrate, therefore really [ ceramic ] being able to 
constitute an I/O joint electrode using a baking technique and obtaining a dielectric substrate, it is not necessary to form 
an I/O joint electrode separately. 

[0009] Said metal membrane consists of specific aspects of affairs of the resonance components for RFs concerning this 



invention so that the resonance mode spread in the direction to which the I/O joint electrode of a pair is connected, and 
the 2nd resonance mode which intersects perpendicularly with this resonance mode may be combined and it may 
operate as a dual mode band pass filter. Therefore, according to this invention, the dual mode band pass filter which can 
control the effect of spurious one of resonance by the appearance configuration, and has a good band property can be 
offered. 

[0010] The spurious control approach of the resonance components for RFs concerning this invention [ in the dielectric 
substrate which has the 1st and 2nd principal plane which counters each other, and said dielectric substrate ] Are 
arranged so that it may extend in the direction parallel to the 1st and 2nd principal plane, and the metal membrane for 
constituting a resonator and said metal membrane set up and down. The 1st and the 2nd ground electrode which have 
been arranged so that it may counter through a dielectric substrate layer, Said 1st [ the ] and the connection electrode 
prepared in the dielectric substrate so that it might flow throug h the 2nd ground e lectrode^IUs^the^spuripus control 
approach of the resonance components for RFs equipped"witHlhe I/O joint electroHeof tKFpaiFcurrently extended in 
the dielectric substrate in the direction which capacity coupling is carried out to said metal membrane, and intersects 
perpendicularly with said metal membrane. It is characterized by controlling the die length of said I/O joint electrode so 
that spurious ones of resonance by the external configuration of said dielectric substrate becomes a desired less than 
value, for example, 20dB. 

[001 1] Since the beer hall electrode with which the above-mentioned I/O electrode was formed in the dielectric 
substrate consists of specific aspects of affairs of the spurious control approach concerning this invention, it faces really 
[ ceramic-metal ] forming a dielectric substrate with a baking technique by it and an I/O joint electrode can be formed in 
coincidence, the process which forms an I/O joint electrode separately can be skipped. 

[0012] Moreover, it has the filter shape with which it comes to combine the resonance mode spread in the direction to 
which the I/O joint electrode of a pair is connected, and the 2nd resonance mode which intersects perpendicularly with 
this resonance mode, and a dual mode band pass filter is constituted from a specific aspect of affairs of the spurious 
control approach concerning this invention by it. In this case, according to this invention, the dual mode band pass filter 
which has the good band property that spurious one resulting from an appearance configuration was controlled can be 
obtained, and it can oppress spurious one effectively in this dual mode band pass filter. 

[0013] The duplexer concerning this invention is characterized by having the resonance components for RFs constituted 
according to this invention as a band-pass filter. The radio communication equipment concerning this invention is 
characterized by having the resonance components for RFs constituted according to this invention as a band-pass filter. 
[0014] 

[Embodiment of the Invention] Hereafter, this invention is clarified by explaining the concrete example of this 
invention, referring to a drawing. 

[0015] Drawing 1 (a) and (b) are the typical top views showing the configuration of the transverse-plane sectional view 
for explaining the resonance components for RFs concerning one example of this invention, and an internal metal 
membrane. The resonance components 1 for high frequency can also be used as a resonator, although used as a dual 
mode band pass filter. 

[0016] The resonance components 1 for RFs have the dielectric substrate 2 which consists of ceramics which uses the 
oxide of Ba, aluminum, and Si of specific-inducliye-capacity epsilonr=6:27 as a principal component. The top face and 
inferior surface of tongue^of the dielectricsubstr ate 2 have a sqxi are^cMfi gurgion. As shown in drawing 2 (a), on top- 
face 2a of the dielectric substr ate 2 . the^ground electrodeXisTf or:me< i mo stly on the w hole surface. Moreover, the ground 
electrode 4 is formed in the whole surface on inferior-surface-of-to ngue 2b of the diele ctric-substrate 2. On top-face 2a, 
some ground electrodes 3 cut and lack and Notches 3a and 3b are formed. The I/O electrodes 5 and 6 are formed in this 
notch 3a and 3b. The I/O electrodes 5 and 6 are extended toward the center in top-face 2a of the dielectric substrate 2 
from the edge which counters each other. As shown in drawing 1 (a), the I/O electrodes 5 and 6 are electrically 
connected to the I/O joint electrodes 7 and 8 prolonged in the thickness direction formed in the dielectric substrate 2. 
The I/O joint electrodes 7 and 8 of a pair are fo rmed with the beer hall electrode by this exam ple. In addition, it has a 
big path lower limit 7a"of the I/O electrodes 7 and 8, and near the 8a relatively. Lower limits 7a and 8a have countered 
the metal membrane 9 laid underground in the dielectric substrate 2 in the thickness direction through the dielectric 
substrate layer. 

[0017] Although the flat-surface configuration of a metal membrane 9 may be made into various configurations, such as 
a rectangle and a triangle, by this example, a metal membrane 9 has the flat-surface configuration of a rhombus, as 
shown in drawing 1 (b). Since this metal membrane 9 constitutes a resonator, it is prepared, and rectangular through 
tube 9a is formed in the metal membrane 9. Through tube 9a is extended in this example by the direction and parallel 
which tie the I/O joint electrodes 7 and 8. 

[0018] On the other hand, as shown in drawing 2 (a) and (b), the up-and-down ground electrodes 3 and 4 have flowed 



with the beer hall electrodes 10a, 10b 3 1 la, and lib formed in the dielectric substrate 2. The beer hall electrodes 10a- 
1 lb constitute the connection electrode in this invention. 

[0019] But it may replace with the beer hall electrodes 10a, 10b, 1 la, and 1 lb, the electrode formed in the outside 
surface of the dielectric substrate 2 may constitute a connection electrode, and the 1st and 2nd ground electrode 3 and 4 
may be connected electrically. 

[0020] The above-mentioned metal membrane 9, the I/O joint electrodes 7 and 8, and the beer hall electrodes 10a, 10b, 
1 la, and 1 lb can really [ ceramic ] be formed with a baking technique with the dielectric substrate 2. Moreover, 
although especially the ingredient that constitutes these electrodes is not limited, in this example, each electrode is 
formed with copper. Moreover, after the 1st and 2nd ground electrode 3 and 4 may really [ ceramic ] be formed in 
coincidence by the baking technique with the dielectric substrate 1 or obtains the dielectric substrate 1, it may be formed 
by the electrode formation approach of arbitration. 

[0021] With the resonance components 1 for RFs of this example, the I/O joint electrodes 7 and 8 have countered 
through the dielectric substrate layer as mentioned above with the metal membrane 9 laid underground in the dielectric 
substrate 2, and the direction and parallel to which through tube 9a of a metal membrane 9 connects the I/O joint 
electrodes 7 and 8 extend. Therefore, impression of an electrical potential difference produces the 1st and 2nd resonance 
in a metal membrane 9, respectively in the direction and this direction to which the I/O joint electrodes 7 and 8 are 
connected, and the direction which intersects perpendicularly. In this case, the 2nd resonance spread in the direction 
which intersects perpendicularly with through tube 9a is influenced by through tube 9a, and that frequency changes. In 
this example, the above-mentioned through tube 9a combines the 1st and 2nd resonance, and it is chosen so that it may 
have a property as a dual mode band pass filter. 

[0022] By the way, also in the resonance components 1 for RFs of this example, the resonance Rs by the appearance 
configuration arises. If the resonance frequency of Resonance Rs appears near the passband of the above-mentioned 
dual mode band pass filter, it will have a bad influence on a filter shape. In this example, it is controlled so that spurious 
one by the resonance Rs by such appearance configuration may be set to 20dB or less. This is explained based on the 
concrete example of an experiment. 

[0023] As the above-mentioned dielectric substrate, the configuration of top-face 2a and inferior-surface-of-tongue 2b is 
3600x3600 micrometers, and that whose thickness is 600 micrometers was prepared. The die length of the diagonal line 
set the dimension of the metal membrane 9 of a rhombus configuration to 2800x2000 micrometers. In addition, the die 
length of through tube 9a formed in the metal membrane 9 was set to 1200 micrometers, width of face was set to 200 
micrometers, and through tube 9a has been arranged in the center of a metal membrane 9. 
[0024] Moreover, the I/O joint electrodes 7 and 8 have been arranged so that it may counter through a dielectric 
substrate layer with a thickness of 175 micrometers to a metal membrane 9, and they set distance between the I/O joint 
electrode 7 and 8 to 2900 micrometers further. 

[0025] In the above-mentioned resonance components 1 for RFs, various die length of the I/O joint electrodes 7 and 8 
was changed, and the frequency in which the resonance Rs resulting from the appearance configuration appears, and the 
magnitude of a response were measured. A result is shown in drawing 3 . When the thickness of the dielectric substrate 
1 is 600 micrometers so that clearly from drawing 3 , by changing the die length of the I/O joint electrodes 7 and 8 
shows that the magnitude of Resonance Rs which becomes spurious changes a lot. In order to set the above-mentioned 
spurious magnitude to 20dB or less especially, the die length of the I/O joint electrodes 7 and 8 is understood [ about 
120 micrometers or less, then ] are good. Moreover, in order to be referred to as 30dB or less, it turns out [ about 70 
micrometers or less, then ] that it is good. 

[0026] Similarly, by drawing 4 , if it removes having changed the thickness of the dielectric substrate 1 with 500 
micrometers, the die length of the I/O joint electrodes 7 and 8 is changed like the above-mentioned example of an 
experiment, and the result of having measured the reinforcement of Resonance Rs is shown. By changing the die length 
of the I/O joint electrodes 7 and 8 also in the case of 500-micrometer thickness of the dielectric substrate 2 shows that 
the spurious magnitude of Resonance Rs changes a lot so that clearly from drawing 4 . 

[0027] Therefore, with the resonance components for RFs of this example, by changing the die length of the I/O joint 
electrodes 7 and 8 which have countered the metal membrane shows that it can control spurious one by Resonance Rs 
so that clearly from drawing 3 and drawing 4 . 

[0028] Drawing 5 is drawing for explaining the magnitude of the above-mentioned resonance Rs at the time of actually 
operating the above-mentioned resonance components for high frequency as a band pass filter. In drawing 5 , a 
continuous line shows the property of a band pass filter (BPF), and the property only in the case of the I/O section is 
shown with a broken line (namely, when there is no metal membrane 9 used as a resonator). 

[0029] It turns out that it does not change in any when not carrying out when the magnitude of Resonance Rs constitutes 
a band pass filter by spurious one by the resonance Rs according [ the property of a band pass filter ] to the above- 



mentioned appearance configuration completely independently when it considers as a band pass filter and is made to 
operate so that clearly from drawing 5 appearing. Therefore, it turns out that the spurious magnitude by the above- 
mentioned resonance Rs is only determined by the configuration of an I/O joint electrode. 

[0030] Therefore, also in various resonance components for RFs, such as a resonator which has the I/O joint electrode 
by which capacity coupling was carried out not only to the resonance components 1 for RFs which are dual mode band 
pass filters but to the metal membrane prepared in the dielectric substrate, a low pass filter, a high-pass filter, or a band 
pass filter, by changing the die length of an I/O joint electrode similarly shows that it can set spurious one by Resonance 
Rs to 20dB or less so that clearly from the above-mentioned example. 

[0031] As mentioned above, it is thought that spurious one of the resonance Rs by the appearance configuration is 
determined by the die length of the I/O joint electrodes 7 and 8 for Resonance Rs being influenced with the die length of 
these I/O joint electrodes 7 and 8 since it is prolonged to the oscillating direction of the resonance Rs of an appearance 
configuration in the direction in which the I/O joint electrodes 7 and 8 intersect perpendicularly. That is, if the die 
length of the I/O joint electrodes 7 and 8 is long, Resonance Rs will become large, and if the I/O joint electrodes 7 and 8 
are short, it will be thought that Resonance Rs is controlled. 

[0032] Therefore, that what is necessary is just to shorten the die length of the I/O joint electrodes 7 and 8 in order to 
control spurious one of the resonance Rs resulting from an appearance configuration preferably, in order to set spurious 
one to 20dB or less especially, it turns out [ 120 micrometers or less, then ] that it is good. 

[0033] Drawing 6 (a) and (b) are the top views showing the metal membrane for constituting the resonator formed in the 
surface sectional view for explaining the resonance components for RFs concerning the 2nd example, and these 
resonance components for RFs. 

[0034] The resonance components 21 for high frequency are constituted so that it may operate as a dual mode band pass 
filter. With the resonance components 21 for RFs, the ceramic plate 22 which consists of ceramics which uses the oxide 
of Ba, aluminum, and Si of specific-inductive-capacity epsilonr=6.27 as a principal component is used. Like the 1st 
example, the ceramic plate 22 has a square configuration and has a dimension with a 3600x3600 micrometerx height of 
600 micrometers. Moreover, the ground electrodes 23 and 24 are similarly constituted like the resonance components 1 
for RFs of the 1st example on top-face 22a and inferior-surface-of-tongue 22b. Furthermore, the beer hall electrodes 30 
and 3 1 which connect the ground electrodes 23 and 24 are formed in the dielectric substrate 22. 
[0035] In order that the die length of 2800 micrometers and the diagonal line of the shorter one may be set to 2000 
micrometers, may combine the 1st and 2nd resonance spread in this direction of the two diagonal lines and the die 
length of the diagonal line of the direction to which those I/O joint electrodes 27 and 28 are connected may operate a 
metal membrane 29 as a dual mode band pass filter, through tube 29a prolonged in the direction of the diagonal line of 
the longer one is formed. The die length of through tube 29a is set to 1 100 micrometers, width of face is set to 200 
micrometers, and through tube 29a is prepared in the center of a metal membrane 29! 

[0036] The above-mentioned metal membrane 29 is arranged from the base of the dielectric substrate 22 at height of 
300 micrometers, and is arranged at the core of the flat surface of this height. In the above-mentioned resonance 
components 21 for RFs, when the die length of the I/O joint electrodes 27 and 28 is set to 100 micrometers, the 
frequency characteristics of the resonance components for RFs at the time of being referred to as 300 micrometers are 
shown in drawing 7 . 

[0037] In drawing 7 , a passage property and a reflection property in case a passage property in case broken lines A and 
B is [ the die length of the I/O joint electrodes 27 and 28 ] 100 micrometers and a reflection property, an alternate long 
and short dash line C, and a continuous line D are 300 micrometers are shown. By shortening the die length of the I/O 
joint electrodes 27 and 28 with 100 micrometers shows that spurious ones generated in the low frequency side of center 
frequency becomes small so that clearly from drawing 7 . 

[0038] That is, it turns out that it is controlled when spurious one of the resonance Rs expected to originate in an 
appearance configuration also in the 2nd example shortens the die length of the I/O joint electrodes 27 and 28. 
[0039] In addition, in this invention, the resonance components for RFs may have microstrip structure and TORIPU rate 
structure, and capacity coupling is carried out to the metal membrane for constituting a resonator in the case of which, 
and they can control spurious one of the above-mentioned resonance Rs by shortening the die length of the I/O joint 
electrode extended in the direction which intersects perpendicularly with a metal membrane. 
[0040] Next, the case where the dual mode band pass filter constituted using the resonance components for high 
frequency of this invention is used for a duplexer and a radio communication equipment is explained using drawing 8 . 
[0041] Drawing 8 is the duplexer DPX which used the dual mode band pass filter, and the block diagram showing one 
example of the important section of the radio communication equipment 300 using it. The duplexer DPX of this 
example connects two dual mode band pass filters BPF1 and BPF2 of this invention, and is constituted, and is equipped 
with three ports PI, P2, and P3 as shown in drawing 8 . 



[0042] the port PI of Duplexer DPX is formed in the end of BPF1, and is connected to the transmitting section TX. 
Moreover, the port P2 of Duplexer DPX is formed in the end of BPF2, and is connected to the receive section RX. 
Furthermore, it connects with the other end of BPF1, and the other end of BPF2, and the port P3 of Duplexer DPX is 
connected to Antenna ANT. 

[0043] By constituting as mentioned above, the resonance components for high frequency of this invention can be used 
for a duplexer. Therefore, the degree of freedom of a design is high and the duplexer which can obtain easily the 
bandwidth considered as a request can be obtained. 

[0044] Moreover, the radio communication equipment excellent in communication link quality can be easily obtained as 
mentioned above by using the resonance components for high frequency and duplexer of this invention for a radio 
communication equipment. 
[0045] 

[Effect of the Invention] By the resonance components for RFs and the spurious control approach concerning this 
invention As opposed to the metal membrane prepared since a resonator machine was constituted in a dielectric 
substrate Since it is controlled so that spurious one of resonance according [ the die length of the I/O joint electrode by 
which is extended in the dielectric substrate in the direction which intersects perpendicularly, and capacity coupling is 
carried out to this metal membrane ] to the external configuration of a dielectric substrate is set to 20dB or less Spurious 
one of the resonance Rs by the appearance configuration of a dielectric substrate is oppressed, and the resonance 
components for RFs which have good frequency characteristics by it can be offered. 

[0046] Since the duplexer and radio communication equipment concerning this invention are equipped with the 
resonance components for RFs constituted according to this invention as a band-pass filter, low loss-ization can be 
achieved and adjustment of a property can acquire a good communication link property easily. 



[Translation done.] 



